Recombinant human insulin IX. Investigation of factors, influencing the folding of fusion protein-S-sulfonates, biotechnological precursors of human insulin.
The peculiarities of molecular structures and the influence of reaction conditions on the folding efficiency of fusion proteins-biotechnological precursors of human insulin, expressed in Escherichia coli as inclusion bodies have been investigated. The fusion proteins contained proinsulin sequence with various leader peptides connected by an Arg residue to the insulin B-chain. The kind and the size of leader peptide do not have essential influence on folding efficiency. However, the efficiency of protein folding depends on the location of the (His)6 site, which is used for metal-chelating affinity chromatography. In our study the protein folding depends on the reaction medium composition (including additives), the presence of accompanied cell components, pH, temperature, concentrations of protein, and redox agents. A negative influence of nucleic acid and heavy metal ions on folding has been found. S-sulfonated fusion protein has proinsulin-like secondary structure (by CD-spectroscopy data) that is the key point for 95% efficient folding proceeding. Folded fusion proteins are transformed into insulin by enzymatic cleavage.